Objective: To provide epidemiological information about thyroid cancer (TC) in the Metropolitan area of Florianopolis and investigate some factors that could be associated with this type of cancer. Method: This study analyzed data of patients who had TC diagnosed and underwent surgical treatment in 2000 and 2005. Epidemiological factors about patients, tumors and surgical procedures were evaluated. Results: In 2000 and 2005, an increasing incidence of TC at a rate of 132.33% was detected. The increased rate was mainly observed for tumors measuring less than 1 cm (p = 0.004). Results also showed an increase in the number of multifocal tumors (p = 0.02) and in the rate of total thyroidectomy (p = 0.002). Conclusions: The increasing incidence of TC in the Metropolitan area of Florianopolis is probably due to more invasive thyroid nodule management. Future studies are necessary to establish potential predicting factors for papillary thyroid microcarcinoma aggressiveness, as well as predictors of follicular lesion malignancy to identifying more accurately the appropriate therapy approach. Arq Bras Endocrinol Metab. 2009;53(4):453-60.
roid cancer, stable or even decreased incidence rates are reported (4, 6, 12) . Factors associated with this relevant increase in incidence of papillary thyroid cancer have not been clearly established (11) .
The existence of possible risk factors for papillary thyroid cancer has been mentioned in many studies. However, among these factors, only the association with irradiation is well established (13). The alteration of iodine levels in the diet is associated with the pathogenesis of thyroid cancer (7, 14) , though its mechanism of action is still controversial. Another reported risk factor is a previous history of benign thyroid disease, such as goiter, benign nodules and adenomas (15). Hormonal factors, such as the use of contraceptives and hormone replacement therapy, as well as reproductive factors, can also be related to this type of neoplasm (16, 17) . The existence of genetic factors associated with thyroid cancer are reported, and in the case of the medullar type, are well established (18) . Smoking, associated with various diseases, is paradoxically reported by some authors as a factor of risk reduction for thyroid cancer (19) .
Despite the existence of a variety of factors possibly associated with the pathogenesis of thyroid cancer, improvements in the accuracy of diagnostic methods and an increase in the number of thyroid investigations are reported in several studies (2, (8) (9) (10) 20, 21) as the main factors contributing to the increased incidence of thyroid cancer. This improvement and a wider access to diagnosis techniques, such as ultrasound and fine-needle aspiration (FNA), are associated with the change in management of thyroid diseases (20) as well as with the possibility of detecting and evaluating thyroid nodules smaller than one centimeter (21).
This significant increase in the number of ultrasonographies and FNAs coincides with the increase of tumors smaller than one centimeter, which are normally asymptomatic and non-palpable. Several authors (3,5,9,11) used this fact as an argument to justify the relevant increase in the incidence of thyroid cancer, though it is still debatable in the literature (22-26).
The overall incidence and mortality rate of thyroid cancer in Brazil is similar to that described in other countries (27). However, the incidence varies between Brazilian regions evaluated (28,29).
There has only been one report on the Metropolitan area of Florianopolis published in 2000, which was made available by the Oncological Research Center (Centro de Pesquisas Oncológicas, CEPON). The lack of additional yearly reports renders the conclusion about the evolution and incidence of thyroid cancer in this region impossible. Moreover, the data available is sparse and imprecise regarding the characteristics of the tumors diagnosed.
This study aims at providing epidemiologic information about thyroid cancer in the Metropolitan area of Florianopolis in 2000 and 2005, as well as evaluating factors that may be associated with the occurrence of this neoplasm.
MEtHOD
This is an observational, descriptive and cross-sectional study. The analyzed population comprised patients diagnosed with thyroid cancer in the Metropolitan area of Florianopolis. The inclusion criteria were: patients who had undergone surgical treatment in 2000 and 2005 in the Metropolitan area of Florianopolis, which also includes the cities of São Jose, Biguaçu and Palhoça. Patients from other cities that were transferred to this area only to undergo the surgery or whose data could not be obtained were excluded from the analyzed population.
This research was initially conducted in pathology services in the Metropolitan region of Florianopolis. The identification of patients diagnosed with thyroid cancer was done through the analysis of histopathologic or cytologic exams. Information regarding patients who were treated by the Public Health System was obtained by visiting the public hospitals of the Metropolitan region of Florianopolis. In order to gather information regarding private patients, doctors who asked for anatomical pathology were contacted and asked to provide patients' file information. Besides, to obtain some information that was not in the patients' file, the authors tried to contact patients themselves by phone. The RCBP 2000 released by CEPON was used as source of information on patients with thyroid cancer in 2000.
The sources of population data used in the research were obtained from the Demographic Census (30) (Figure 1 ). of the study, a higher incidence of thyroid cancer was observed in caucasian patients. In 2000 and 2005, the rates were 85.29% (29 patients) and 84.90% (90 patients) respectively, with no statistically significant difference (p = 0.955).
Among the subjects in the study, in both years, a higher incidence of thyroid cancer was observed in patients who had a higher education level than primary school, consisting of 24 patients (72.72%) in 2000 and 80 patients (74.07%) in 2005.
Most patients that participated in the study came from the private health system. In 2000 and 2005, only 6 (10%) and 19 (11.72%) patients, respectively, came from the public health system.
surgical procedures
During the evaluated years, a statistically significant difference (p = 0.002) in the surgical approaches used was observed. Total thyroidectomy was performed in 81.13% of the patients (43 patients) in 2000 and in 94.80% of the patients (146 patients) in 2005. Information about other surgery procedures was also gathered. In 2000, 9.43% of the patients (five patients) were submitted to lobectomy, while 5.66% (three patients) were submitted to subtotal thyroidectomy and 3.77% (2 patients) to thyroid biopsy. The thyroid biopsies were performed in patients with anaplastic and follicular carcinomas, for which the surgery procedure was not viable and intended to confirm the diagnosis. The corresponding numbers for 2005 include: 1.96% of patients (three patients) submitted to lobectomy (two patients were later submitted to total thyroidectomy); 1.96% (three patients) submitted to subtotal thyroidectomy, and only one patient (1.30%), for whom surgery was not an option, had a thyroid biopsy in order to confirm the diagnosis. Regarding the gender, the mortality rate per 100 thousand inhabitants in 2000 was 0.58 for females and 0.61 for males, while in 2005, it was 0.25 for the former and 0.52 the latter. capitals (35). It has lead to a population with more access to health services, a fact that is possibly associated with more thyroid cancer diagnoses. The regional differences observed in incidence rates are also attributed, by Coeli and cols. (28) , to the inaccuracy of cancer registrations in Brazil.
characteristics of surgical specimens
The difference between incidence rates in Florianopolis Metropolitan area and those of international counterparts may be attributable to the fact that this area comprises a relatively small sample of the Brazilian population with good socio-economic conditions, while international studies comprised the populations of entire countries.
Given the high rate of thyroid cancer observed in the Metropolitan area of Florianopolis, mainly in women, future studies are necessary to investigate this type of cancer in the region. To facilitate this action, the notification of this type of disease is extremely important.
Among the possible risk factors analyzed in this study, the prevalence of gender, age, smoking, previous history and family history of thyroid disease were similar in the two yearly periods analyzed and consistent with the numbers described in the literature. D'Avanzo and cols. (15) reported an association between previous benign thyroid diseases and the occurrence of thyroid cancer, with a higher association observed in the case of goiter and adenoma. The study also described a link between a family history of thyroid disease and the occurrence of thyroid cancer; however, it was not specified which type of disease has a higher risk.
The similar prevalence of the above mentioned risk factors in patients included in this study over both yearly periods suggests that the increase in the incidence of thyroid cancer in the Metropolian area of Florianopolis can not be attributed to these factors. However, to properly evaluate the existence of risk factors for this neoplasm, it is necessary to perform longitudinal studies, as only these are able to determine the association between risk factors and the development of the disease.
The observed relevant increase in the number of thyroid anatomical pathology investigations performed during the periods analyzed, in association with more aggressive surgical treatment and a significant decrease in the average size of tumors, suggest that the main factor contributing to the increase in incidence of thyroid cancer is a change in the approach used to evaluate thyroid nodules. Specifically, a more interventionist approach is adopted in the Metropolitan area of Florianopolis, which results in earlier diagnosis of the disease. 
DIscUssION
The incidence rate of thyroid cancer in the Metropolitan area of Florianopolis is higher than that observed anywhere else in Brazil (28) or in the rest of the world (2,22). The epidemiologic status of the patients in this study in terms of gender and age coincides with that reported in the international literature for patients with thyroid cancer, with a higher incidence in women in their fifth decade of life (2,33).
The educational level of the analyzed patients was considerably higher than the average in the Metropolitan area of Florianopolis, where about 70% of the popul ation has up to eight years of schooling (34). Besides this fact, most cases diagnosed in both yearly periods originated from the private health system, showing a higher number of thyroid cancers in the population with more economically favorable conditions. These findings are possibly associated with a broader access to diagnostic and therapeutic resources available to a high economic status population.
Florianopolis's high incidence within Brazil might be associated with the fact that it has the highest Human Development Index (HDI) out of all Brazilian American studies show a total of 4% to 7% of the population with palpable thyroid nodules, 5% of which would be malignant. The prevalence is even higher if imaging exams such as ultrasound are used to detect thyroid nodules (1). Due to its high prevalence, a change towards a more aggressive approach of thyroid nodules may be associated with an increase in the incidence of thyroid cancer.
The relevant increase in the total number of FNAs undertaken in 2005 compared to 2000 shows that there was, in fact, a change in the management of thyroid nodules. Since the indication for FNA is based on radiologic criteria, particularly for nodules with a small size, it would be advisable to analyze the number of ultrasound exams performed in the Metropolitan area of Florianopolis during the period of this study. Nevertheless, the difficulty in obtaining such data, due to the progressive increase in the number of ultrasound equipment in medical clinics, made it difficult to get this information. Leenhardt and cols. (36) , however, when analyzing data from the French Cancer Report, mentioned that the increase in the number of thyroid ultrasounds in France was seven times higher than the increase in the number of FNAs.
The change in therapeutic approach of thyroid nodules includes not only the increase in number of surgical procedures performed, but also a change in the type of procedures adopted. Results of this study show an increase in total thyroidectomy rates as also described by Bilimoria and cols. (37) . The increase observed in the number of bilateral and multifocal tumors may be explained by this change in surgical approaches, and thus is probably not associated with an increase in tumor aggressiveness.
Total thyroidectomy is the recommended treatment for many types of thyroid tumors (38). However, the American Thyroid Association (39) and the European Thyroid Cancer Task Force (40) accept lobectomy as a viable option for a single well-differentiated thyroid cancer, smaller than 1 cm, with no evidence of nodal or distant metastases (very low risk patients).
Total thyroidectomy is a procedure with a small, but relevant risk of complications, including permanent hypoparathyroidism and damage in the recurrent laryngeal nerve. This damage can result in voice quality disorders, as well as respiratory complications due to chronic aspiration (2). Thus, it is a procedure with indication criteria that should be well-established.
The increase in the number of thyroid cancer in the Metropolitan area of Florianopolis was observed mainly for the papillary carcinoma type, but also for the follicular and medullary types. Nevertheless, as the number of patients diagnosed consisted of a small sample including these two last types, such data require the analysis of a larger population to confirm or refute such an increase in incidence.
Thyroid cancer, especially the papillary type, is a frequent finding in autopsies of patients who had no prior knowledge of this diagnosis. Such evidence raises doubt as to the need of submitting all diagnosed patients with papillary thyroid microcarcinoma to surgical treatment. Davies and Welch (2) analyzed diagnosed cases in the United States over 29 years and concluded that further studies were needed to determine the possibility of using less aggressive approaches in the investigation of thyroid nodules, which could lead to the classification of papillary thyroid microcarcinoma as a normal finding. However, despite the good prognosis associated with papillary microcarcinoma, there are reports of tumors with high aggressiveness (41).
Despite the increasing incidence of thyroid cancer, a decrease in mortality rates was noticed in the Metropolitan area of Florianopolis. This is compatible with the results reported in the literature (27,42), and it is probably due to the increase in the number of early diagnosis with consequent better tumor prognosis.
Various factors associated with a higher degree of aggressiveness of the tumor, including post-surgery criteria, are well-established. Pelegriti and cols. (33) analyzed 299 cases of papillary thyroid cancer smaller than 1.5 cm in which factors associated with malignancy of this type of lesion were evaluated. The presence of multifocality, high levels of thyroglobulin post-surgery, and angiolymphatic invasion were associated with a higher degree of tumor aggressiveness. In terms of pre-surgery factors, only the existence of previous Graves' disease and non incidental findings were associated with higher cancer aggressiveness. Current guidelines, such as the European and Brazilian (40, 38) consensuses, consider the following factors as indicators of malignancy in thyroid nodules: history of familial thyroid cancer, exposure to radiation during childhood, rapid growth, vocal hoarseness, hard and irregular consistency, ipsilateral cervical lymphadnopathy and fixation of the nodule to extrathyroidal tissues.
The identification of pre-operatory factors associated with higher risk and worse prognosis papillary thyroid microcarcinoma, as well as the establishment Arq Bras Endocrinol Metab. 2009;53/4 Thyroid cancer in Florianopolis, Brazil of criteria with a higher predictive value of malignancy for follicular lesions, are of outmost importance. These factors would enable a more careful analysis of patients who really need surgical treatment, thus reducing the number of patients submitted to surgery for a condition that could remain indefinitely asymptomatic.
